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[§¥AHW] 1. SSf/H- SAI|/H(£e)_1« 
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1020030019817 Qt\: 2003/11/27 

[.fi.eH] 

Si* ^2>^^lS# ^^"71^ ^^2.^.^1 4^ MFD(Multi Function Device)^ 

-2-7} -tlJL* ^-g-*H ^Sl^, -g-^^lS^ ^3^3^-8^ ^sHr^-ir ^7]^- 

J£ 4 
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1020030019817 ^^ <g^>: 2003/11/27 

^^HH MFD^l 7fl^^-^l ^ w o Vl w {METHOD AND APPARATUS FOR IMPROVING 

SOUND QUALITY OF MULT I FUNCTION DEVICE(MFD) IN MOBILE COMMUNICATION TERMINAL} 

£ l^r H*}-^ °l-§-g-^l ^7}°) 

£ 2^ MFD» ^tiltl: ^2fl^ ^ D s v 7l^ ^JE. 

£ 3^ MFD* oj^A] ^7}o\}^\ ^}i^X\^}6\] ccf^ MFDS] -g-^ 71]^^]^ 

£ 4^r MFD* ^H]tV oj^A] c^l^lM ^ 2 ^]^ <4€r MFD^ -g-^ 7H&#*}£\ 

*** ^jg. -f-^-ofl cflth ^Jl^) *** 

100, 200 : MSM 100-1, 200-1 : Sl^SL ^e)^f 
110, 220 : i^j2. ^^7l 120, 230 : ^E^-^ 
130 : ^^Jf 240 : *fl2^ ^|Jf 
140, 250 : MFD 
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J 



1020030019817 #^ <£t.\: 2003/11/27 

<io> a. ^-t^o. MFD ( Multi Function Device)!- T*]^ ^tb 3 , -^1 MFD 

<11> ^HV^O.S Ol^^-A] #^7^ ^0. S -g-^, «-^|. ^ sfAV^^^. Cfoj:^ ^ 

^ <r 5^ M-§- 7l7lolcf. Ol^-g-tl Si ^rtr il^l ^12:^ 

*W>Hfe ^-^7l# 33 i^s* g 5£tt "4^i , 

^ »^ ^-§-3^. 5^31, Zl # 7H V tflS3°l 

MFD(Multi Function Device) 0 ^. 

<12>MDF^ o]^X\ ^7)2) c^ei 71^-i; ^5LV] ^ 

^rs}-7l (Receiver), ^ ^l^s] 7]^ ^q-s. ^7} MFD^r 

-S-^-g- ^-^^ ^1-^-8- ^l-^^r-i: ^^H, 3l-§-#°fl 120-180HzSl ^ ^^7} ^S]^ ^1 
^7l^# ^tfl*^ ^^7} <tms\*l -§-%KVoice Sound)-!: 

SEth MFD°1] <*1 ^7} ^ i^T^l^g; W ^9\- ^Os}^ ^#0) ^ 

<H*1^- ^ MFD^ ^ ^sHr^l ^1*11 ^l^^^H o}^o]^v\. 
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1020030019817 <Qt\: 2003/11/27 

<is> f.Eflo} ^al-^o] oI^a} ^7}^ 5. 1<H] tiVsf^o], MSM (Mobile Station ModemXl), 

MSL ^^-(2), ^-¥-(3), ^3.^] ^^-(4), ^^^1 ^ej^-(5) ^ ^5.5^(6) 

<14>MSM(l)^r A tflt!: *H 2-^7]^ ^tb ^Is:* *ie)*Rr f^o> Si-M"*! , 7} 

^-*H ^a]^ c^ig ^.c]^. aIs^a^ ^^IJl, 1i5]^Jl ^ ^l^^^^lSS. 4 
2^ ^-fr ^e^«.(2)^ CODECCCoder /Decoder) 2.3. ^^H, MSMUHH 4 

2:^ ^^S* o>^zi -g-^jLS. ^«rsH p>oi aS ^ Jg.«|) o^<g 

^^1^1- cj*m ^AlJiS MSM(l)iL5. #^*>i=r. ^^(3)^ 

MSMCD^i ^-tl^K^&l)^ ^ 2. , ^-f-S.^ ^Jf(4) 

S£th ^^^-(5)^ LCD^i#3M, 7lsflj= * ^€^1^4 ^^^11; o] *fl<H 

<15> £ 2^ MFD* ^2fl^ ^^71^ ^20] cf. 

<16> ^ 2<>fl JEa}£ ti>^ol f MFD# ^-g-^r ^sfls] °l^-f-A} ^:^7l^ MSM(10)^ tfl-M -2- 

^^^-(10-1)^, .2.^.2. *1eJ-f(10-lH>H o>^zi ^.rliL f^Hr SL 

t)SL ^7l(12)Sf, SLt)2_ ^7l (12)3] ^AlJrofl ^ ^ , £ ^^71^ ^ 

£>tt MFD(14)3. ^^^4. 
<i7> ol^oi MFDl- A]~g-tb ^sfl°l ol^A] ^t 7l o) ^^o. cf#J2}- 

£4. 
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1020030019817 #^ <^x>: 2003/11/27 

<18>MFD* 3-§-*V -g-^ «J ^71^34 37>^1 2.= ^f, Jg-QS-B. 

<1 9 > 1) -§-3t}-2- = 

<20> o]^X\ #Tg7]7} ^^Bfl7> 51^, 7l *1 ^A]*l ^Aljri=, MSM(10HH 

-g-^^l^s. ^c}. Sl^Sl ^el^-(io-i)^ #^4J3i«- *}^s.zl ^aijtjl 

^^5t>jl, H7l ^_ ^.^^ * #^^KEAR+,EAR-)1- -f-efl i^^tf. 

<2i> ^-71 #^^7>(EAR+,EAR-)1- *?>H o.^ai^^ z^-z} f^^] (C1.C2HH DC^£r°l ^] 

7]€ ^ *1*J-(Rl,R3)«^r o_c^^ #^-7](12)S. <im^. 3lk]Sl ^71(12)^ 

^^l^ll- ^^#(R2/Rl)5l ^ MFD(14)S #^fVcf. ^ 

^]Jl7> MFD( 14)^1 #^^^34 Tl^^A-] iHJtH}. 

<22> 2) HS-je. 

<23> A>-g-X>7> ^KllH^ ^i^S ^3H>| Jr 7 > ^J^, ,2_t]2. ^Bl^-(lO-l)^ 

4711- ^^Hr ol^-^ _g-^A)Jro] ^ iC | 37l ] ^ ^i^A]^^- ZL 

<24> 3) 

< 25 > A}-g-7> 7 }- ^^^^r ^5LE15. >a^^r ^7> S}-ai^^ > ^e]^f(10-l)^ 

MFD(14)^ ^^ofl sR^S)^ ^ ^2).^^- #^*Vcf. ^ o.Aj 

^-7l(12HH ^-S-^ * MFD(14)^. ^^^cf. 14^1, MFD(14)£) 3l^£ol ojaj>g a^o] 
^ ^^Hr^ ol-f-o^x} 
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<26> ^a>^ MFTWH ^j-g- ^ n}^iL^ 3*1 

^£|<H, SJ^-a^ ^4^7} ^-^1^3Xl-^(l20-180Hz)^ ^^lih ufl ^l^^^o] ^sj^t}-. 

<27> ZLBl^l, ^A]Jll4 ti^Al^oflS ^ ^-SHMl Sfl^Hr ^S}-^7> ^7fl$>7l *fl-g-ofl -g-^ 
ofl^r -gr^^l <S]*fl -8-^ 5E*r t^e]Sl -g-^o] 7^}S]^ ^^)^o] 010^4. 

<28> rc}-&H ( £ ej-^o} 413 ^oluf ^±.^7} MFD5. ^ nHRV ^d\] o^c*] o_^o) 

7i*>£]^ ^-g- *&*m ^ MFD^ ^-^7fl^d^l «J *l^*Kr31 oicf. 

<29> cf= s.^^. ^ol^ Aljrofl ^^Hr^ ^^}7) MFD 

<30> ^ 7 )Q 7^ SL^-^ ^f>}7) ^l^HH 1^1 *4€- MFD^l ^7fl^ 

sHr^^ ^7^^ ^741^-; ^L^-SL ^IjM" ^sK^^-ol 

^^7121 -^^-a.cofl 14^ MFDCMulti Function Device)^. ^ ^ s}^ ^TflS ^^t}. 

^2Hr *fl7l€ -g-^^lJl SE^r ^isl ^li^l 4 . 

<32>^>7l^ ^ ^"^-i- ^^>7) $)-5}ol ol^A] ^^7lofl^ ^-rg^ n}-^ MDpo) ^ 7 fl^ H o V 
^S^M^l^l 4^ *fil, ^2^3.5 ^-el^Rr ^TflSf; 4>7l ^112^5.^ A] J: 

# #^-*Rr #31 <4; ^11^5.21 Alssf #^=1 ^12^5.21 <fc]jL# €&l^*Kr ^Tflsq-; ^-71 3g 
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1020030019817 Qt\: 2003/11/27 

^IJLS}- ^12^5.^ ^ <?HH-g : >£lJro]j tcj-e|- MFD (Multi Function 

Device)^. #^*Hr ^AS, =?-^Q^. 

<34> Aj. 7 |^ ^ ^^>7l ^f^! #^7HH ^ ^°fl MDF^l #^7fl^ 

7lxl^-o.^«-E^ ^a]^ SL ##*Hr J2.^^ ^#7l<4; _M_SL ^7]^ #^ 

^E^*Rr ^E^-^<4; AV 7 ] 3g E ^ ^.cjiL ^#71^ #^A}Jr^ ^ ?1o)|o1|a| 

tyty MFDCMulti Function Device)^. #^*>fe i^H^fS. 

<35> Aj. 7 )^. ^o_ ^.g. ^^ 7 ) <f\^ o]^X] ^7HlAi ^ ofl tcj-^. MDF^l ^7fl^ # 

71^1^-o.s.^-Bl J2.tq.2_ ^ S TiHAi^ofl itj-ej- ^1,7H12^SS i^^Rr 

^ll^^^-S^; Aj- 7 ] ^2^5.^ o.^ A]jr^ f^*Rr j2.tq.2. #^71^-; #71 afll^SS. .2. 

^ ^Jl^ j$l€\sl 2) wmi3L% €^*Rr ^3*8^; ^ *H°l-i-*J:M nq-ej. 
^Ei^-^-4 _2.tq.2_ ^712] ^^Al^l- MFDCMulti Function Device)^. .i^SRr 7fl2i 

<36> H^^I^Tfl, ^71 AjJ^ ^^ISOlJl, a o V 7 ] ^2^5.^1 Ajjr^ ti^^lSSf ^ ^ 

<37> y>^- 31 ^711, ^-71 ^l^o^lJf^ ^j^coflA^ j2.tq_2.4_l Jl» ^l^S.5. #^}-H, 

^12^5.5. #^*>^, ^7] ^l2^* 0 ,J r^ ^f-Sl-a^Sf ^_2.^.oflA^ ^E^^ 
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1020030019817 ^^ 2003/11/27 

<38> o}*\ 23- Aj A ] ofl^- nf-g-32)- ^Cf . 

^j^M #3-. stir, -S-^^l^M- ^^J^ls ^HrC^ll-*^, i80Hz)ofl n 

^}^= ^rA^rA ^fl^tf. OL^}, ^Sfl^]^ -g-^A]-^ A] J: AlJ£ ^s^AlJr-g. S. 

¥ ^ MFD1- ^§^Ha^, ^ ^4^1- iW^L 5a^t ^^IJl^ 1£^^!:§1<H1 cfl 

*H ^ssl ^^i, -S-^ £fe lis] ^ ^sK^j 

<40> JB. 7 |^. 7 flv| o. Aljrs}. ^17} ^Jlf ^-g-^Ct] a] , ^ A] 

J:^ 200Hzo]<5}-o} aIje- ^^1- oirf. o]e^ o]^x\ 

^It?)^ 37}*} SLSL ^ ^-JE-JB, |£E ^ Xj^n.)] t^ej. o^^aIe}. 

^ ^ ^ ^sHr^UD* ^7^1^, iLt^ ^(^^Ji, t^^JJlHH 

^ ^T^Rr ^7^1^-, Al-gra}. ^ ^^^w-o] ^.C]^. 

tfl-§-£H MSM°1] •*! #^£)tt ^ ^Hl^JL* oj Aj-g-^t]-. Aj. 7 l ^ a]o]}o}^X\s. 
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1020030019817 ^J*>: 2003/11/27 

<42> £ 3£r ^71 £ *Hl^AHH 4a MFD^ ^.^ 7 fl^w o 1-^# ^^*>7l ^ 3 <iHH 

<43> £ 3ofl =a1^ wV^^-o], ^£^^-(120)^ MSM(100)£] .2.^.2. 100-1 H *| i 

3-5- ^M(110HH ^t^AlJrC^Ajjr t^5]Al^)cHlA-l ^sj-^g-^ *fl 

7]*}^ ^-7fl^ ^l-ol^^^EKHigh Pass Filter:HPF)(20,21)5. ^S)^, ^^-^(130)^ 3_t\ 
-2- ^f7l(110H>M ^IS^- €^^^-(120)^ #=^JL# MSM(IOO)^ aflo^*} 

(GPIOHH ^oIIoI^aIjkvib.EN)^ tt]-e} MFD( 140)5. ^SRl^Kr n^fl^) iL^iL 

(30,31)3. ^^cf. [XIHtt ^7l<i) ^5. = ofl nf=. ^ «yo11ol^-Al^(viB_EN)^ 

<44> [SI] 



1 ££ 


•f-sr-SLH. 


tan 




Reserved 


VIB.EN 


0 


1 


1 


0 



<46> n}-^, ^E^-^-(llO)^ ^ ^EK20,21)fe -2.^-2. #^71(110)^11^ ^^IJL ^ 

^e]aiJi# ^e^SM, ^ <0J:s.^-Ei ^ ^sf^^-i- ^7]*>J1, 130)^1 ^- 

c]^. ^3*1(30,31)^ A^} B^>S <a^€ 0.^^. Xljr^. ^ olcfl ^-a]^( V IB_EN) 

°1| C^7># MFD(140)S ^r, #7l ^- .2.^.2. ^^1(30,31)^ l-^S-S. 

sq. ^s.c^a^ ^E^-^(120)^^1 ^^15. SE^r tdt^^lJll- MFD(140)3 #3*^, 

2I*S.2=4H*r SLt)JL^7](110)d\]x\ MFD(140)5L #3 W. 
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<47> jEth *H2<=UHH 14^. MFD^ ^-^7fl^oj-^^. MSM o) ^jfc^ a^s} 

<49> zisIji, ^2<£*]^ 4^. MFD^ -g-^^^ ^#3l# w}^ 

^^^^ =L^, 2.^.2. ^S^ifl^ ^#7lS.^ c^^7l m^-ofl 

A o V 7l ^JjL^:^ #71H1^ fi^AlSfil- ^ ^sj-^A} Jr-a MFD 5] efl^S. 

<so> Hith -g-^^lsM- *feel#JHl^r ^ 180Hz HI *H#*Rr ^^^^-o] ^ 

<51> ^1-71 #311- ol S.^ ^£l# ^^^1 ^2^Alo|lofl fyM. MFD -21 ^-^7fl^« 0 V^^ *fl# 4]5l-& 
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O}^} ?H ^7,} Q*.^, H^l ifl^I ^^11- 

<52> tt)-5M, ^ofl 4H MFD 2} ^jfl^Wj-^ ^ISSf ^§ 1^.7} ^1^1- 

<5><*1 ^al^ji, Ei 200Hz<^}2l 7^0.5*) f^ofl igMj 

<53> £ 4^- ^2^a1^o 1 1 tcf^ MFD^ -g-^^^-i- ^3r>7] ^12] 1H 0 li=h 

<54> £ 4 ofl H a1^ «l-^ol ( #71 MFD2} ^ 7fl^#^l^ S-^-S- *1 si Jf ( 200-1 

^^1^, ^sl^U: ^ ^ ^sHr-tl:i:» ^1,^12^55 ^-sl^ ^ l^%i ^-(210)1- 

^. ^-71 ^ll^^l ^-(210)^1 ol^A] c+^- 7l oj ^^cofl tfl-g-sH MSM(200)°fl^ # 

^H^iL(AUD_PATHHl 2l*fl ^H^cl-. ti>^^>7fl, ^U> 1 o 1 ^a-(210)^ _2.tl.o_ ^e)^- 

(200-1)2} ^- #^^^V(EAR+, EAR-)°11 ^.^^.^1^* ^ 27fl2l _o_iz]_o_ 

^H*l(50) ,(51)^-5. ^^t}. 
<55> ^-^ofl 4=. mfd 2| ^-^ 7fl*]#*l^ ^2^5.5. ^^51^^21- ^sj-^Aisl- # 

^-*Kr ^.^1^. ^71(220)* ^l^SS. ^Bl€ ^^IJL^ -2.cJ.SL #^7l(220HH 

^€ ^el^l« ^Ei^-¥-(230)» ^7>S if-^. ^nfl, #71 ^E^^-^ 2 

71121 .sl-olsil^ ^eKHPF)(60,61)S ^^cK 
<56> 5E*V ; ^-^ojl rt}^ MFD 21 -g-il 7fl^l#^^ ^.cl o_ ^-& 7 1 (220)21- ^ *gJf (230)2} 

* MFD(250)S #3*Rr ^2^^^'^-(240)# S^tlc}-. #7l ^2^ ^-¥-(210)21 
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°l-§~§-^l ^7}S] ^^3-EL°\] cfl-g-5]ol MSM(200HH #^5i|^ ^ tl c Hl 0 ll-^l^(VIB_EN) 0 11 
o]*fl ^H^H, ^2^^^l^-(240)^ 27flSl ^.c]i ^^1(70), (71)1-5. 

<57> ojsq- ^-o] M^ofl 4a ^ ^ofl 14=. MFD^l -g-^ 7fl^^^o] ^^.o. ^.o.^ ^ 

<58> t^ol 37>^1 ^ ^SJEL ^, ^5.3= ^ ?1^£ES *r 

<59> 1). f-2)-S.^ 

<eo> ^7}7\ ^S}-^Efl7> Sl^SL ^3-^(200-1)^ MSM(200HH 42€ 

(210)5 #^4. 

<6i> ^lli^%l^-(210)^ ^ ^^1(50),(51)-1-^: ^4 C#*}« ^r}<*) -g-^jL«- <y^^> 

, MSM(200)4 ^1<H^KGPI01)^>H #^3^ 3-3- ^M^Jl(AUD_PATHH1 44 A HI ^7 B#4^ 
#3*1:4. [5.2]°flfe ^7}°) 4- ^^cojl^ ^5. ^H^JUAUD-PATH)^ ^ 
o]o 1 lol^.A]j : (VIB_EN)^ ^Bfl7> H^BM ojcf. 

<62> [£2] 



*3f 5LH. 






5*iH 


Reserved i 


AUD.PATH 


0 


1 


1 


0 


VIB_EN 


0 


0 


1 


1 



<64> [5.2H £A]^ wl-s^o], ^sj-j^o^ 735L ^H^l^(AUD-PATH)^ 3.-*MW'0")4 4 nfl-g-ofl 
^ SL^SL ^44(50),(51)l-£- A^*>* ^11^55 #3tb4. 44*1, -g-^ 

-iQ-fcfe- .2.4-2- ^7l(220)# 4*14 ^Jl €4^(230)5. #^£4. ^, -g-^J:4 
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3M^r IS^M- ^1^ ^^Al^^cf ^- 0 > 3. ~x.o] ^%£_-5}xx\ , _2.tl.2_ ^5l^-(200-l)^ tfl 
^ ^7.3.5= 7Br*}7l nfl^-ofl 33 ^^(230)3. ^^5]5L^ *Vcf. 



<65> ^^(230)^ ¥ ^ (60,61)tt #^4liL°1H 200Hz<>l*}<i) ^sHr^-g-l- ^l^tb ^ *fl2i 
^^-^-(240)5. ^-71 3~34!A°1H 200Hz°l*}£l ^4^^ °l-JRr 

^oluf ^^el#^l- ^71^ ^s]7i ^2^>> 300Hz^l^ 7fl ^3*1 & 

71 ofl^olDl, S.§1 ^Aljrofl ^ ^4^«.ol £ ^ ^-fofl^r MFD7> 7-1 
^7l ^l^ojcl-. 

<66> ^|2>ifl^^-(240)s1 ¥ .MS. ^^1(70),(71)*^:.MSM(200)^| *IH #*KGPI02HH 

S.^E11(»0")^ ^Hl-ilJUVIB.ENHl 4^, A^7># ^f-sfl ^A|i t zj-zj- c 

^7>» MFD(150)S. #^*lcf. ^e^, ^12^%1 Jf(240HH -g-^^lS7> 

MFD(250)^1 -g-^-SlJ^ ^1^-8; 7l*l^>H ^ o] ^^^cf. 

<67> 2). fSHJE. 

< 68 > a>.§-7>7> ^-Al^* H^eliiL #3H*1 ^7> ^Ml^m, _2l^£. ^ e) Jf( 200-1)5.^- Ei 

*fll.£.^ ^31*1(210)3. ^^ZL i.^l^Jl7f ^^^Cf. n^Cfl, [^2]^A^ ^fl Tjj- *fl 

<H^]Jl(AUD_PATH)7}- ^oH>Ell(»l") 0 l7l nfl^ofl ^1^^1%1«- (210)^1 ¥ -£-^-2- ^ *1 (50) , (51) 
C^7l-S ^^e^OJil- B^7>1- M ^127|S.S. #^^>JX, ^12^5.^1 t^iSl a] 31 

^ i^iL ^L7l(220 HI ^^rl-. ^, ^^slAis:^ ^^1:£°11 ^J^l^ol 37I 

nfl^l .2-^ f^f 71(220)!- *-g-*V ^S.*lcf. 
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<69> a o v 71 ^e) ^^-(230)31 HPF(60,61)^r .2.43- f^7l (220)°1H tf^&l^ljLOlM 200Hz 

ol§>^ ^^^^-ir *fi7i*> tf-g- X|2>ifl4! ^-(240)5. #^*>J1, #7l ^I2i^%l ^-(240)^1 - 
£.4-2. ^*l(70,71)fe 5>olA o VEfl(»i")^ ^ <^ l:^}iL(VIB_ENHl trfe}- A^j-S. 
•ii^^lJlS C^7># ^-sfl MFD(250)S #^*Vrf. nJ-eM , ^ ^2^.4^. :£fl*K240)«IM # 
3€ t t^^^lJl7> MFD(250)^ -g-^^^f ^l-^^r# 71*1^ ^^&)7> IH?^. 

<7 °> 3). ^S-JE. 

<71> A}-g-*}7} %S<lH^ *L^S.J=3. #3HH 17} ^5)^, SLt\$. ^5^(200-1)5.-^ 

#3€ ^4^Als7|- *ll 1^^(210)5. <^€4. °H , ^5. ^ll^^ls(AUD-PATH)^ 

§>olA o l-Eflol7l nfl-g-ofl afll^fl ^(210)3 ¥ -M£-^H*l(50),(51)-i-g: °J ^ € ^^Hr*! 
11- .2.^.2. (220)5. i^W^f. 

<72> ZL5idl, ^l^t ^ ^sj-^Als^ i80Hz^ ^4^» If1°t *>7l 

nfl^ofl ^12^^-^(240)^ ^ .2.^.2. ^3*1(70,71)1"^ ^ 0 Ji°lt^l 

(VIB.ENHl 4^ B#7>5 ^ ^^Hr^H* C#7>» *is>^ MFD(250)5 #^*V 

4. 4eM, MFD(250)^1 *1^<>1 ^iJl^ ^ ^^fi} ^7l 7}- 

<73> a].^ ^. «V^^ ^-tg o. Aj^sf ^_S_7}- ^11* ^ 

sl^Jl, -g-^Aijrc^ ^^^aIJi^e-I 200H Z ol*>^ ^^Hr* ^171^-^.5.^1 -g-^ *t 
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1] 

7}xl^<L5L^t] £.^-2. ^*Hr #3]^; 

MFDCMulti Function Device)^ ^ ^ f>}^ &7\}3. ^€ 33-§- ^^^.S. er>^ MDF^ ^-^7fl^ 
2] 

3] 

^ll^oHl 5&°H, ^^-o] ^.cl^Al^ 

^^Jro] if-^iLS. *Rr MDF^l ^7fl^«^. 

[^^J- 4] 
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^-7] ^E^s} -tlS^ *)]2^3.^ {j if ^ oi^ol^-A]^ o\] v^b\- MFD (Multi 

Function Device)^ #^*Rr i&XlS ^€ Sfrfe- oj^-f-Al c^HH 

5] 

O-^AlJr, ^^A]Jr £ ^ -nJ.-Al^-o^ SH-ol^L, ^E^S]^ ^2^S^ A]Jr^ 

6] 

*H4*<H1 5U°H, A o v 7l allies, si a]^^ 

7] 

Sj-fe ^7HH MDF^l ^-^7fl^« 0 V^. 

8] 

*2)-SL=s4- ^2.^}^ MFDS. #^51^1, ^-7] <§-^ a]^^ ^SJEL^H MFDS ZLcflS # 
^^-S o]^a] ^^ 7l oflA^ MDF^ #^7l]^«J-^. 
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[^t 1 * 9] 

S.±= !§-$-S.5LS>\- •fiS.S/'IMSr S.-f^-Eflolji §>o]A o VEflo] £± s^Jo S ^ 

ol**^ ^7H>H MDF^ #^7fl^« 0 V^. 
10] 

SLt)£. ^7}°\ ^3%*Rr ^E^^; 

^E^^ £.c]^_ ^71^ ^Aljr-g. ^ oloijol^-Al^oil n^-ej- MFDCMulti Function 
Device)^- #^*Rr *ll2i^^-5L Sj-g- ^SLS. ^ o]^X] ^7)d\]X\ MDF^l 

[3^8" 11] 

^7}$) ^2]-S.^cHl tfl-g-s]^ MSMCMobile Stat ion Modem) ^ ^-sj-S.^^ vgs. 

MDF^ ^7fl-?d^l. 
12] 

A o v 7l all 2 3 a] si- #-=^Kr ##7l5q-; 
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^"71 *|| 133.3 £.^.2. ^122} iL^^. #^7l^ f^Jif ^Ei^§>^ ^B^^-fif; 

^ ^^l^H-^lS^l 4^ ^7} ^E^-^-sq- _£.c|iL ^7]^ f^Aljr-i- MFD(Multi Function 

Device)^ ^^*Kr A2^$\^*f-S. ^^°-S. f>}±r °}^H ^l^HH MDF3 

[^^J- 13] 

*)112*<H1 5U<H^, ^"71 ^l.^^R 1 -^ 

# *}^r «1^A1 MDpo) -g-^711^^). 

14] 

*Hi2%Hl 91°]*], <$7) ^s^H^M ^ ^MI-aultt 

^^ v 7l3 -g^SJEl^l cfl-g-sl^ MSM(Mobile Station Modem) 0.3.^-Ei #^3^ ^^.S, 
^ °l-§-f-^l ^7HH MDF3 -§-^7ll^#*l. 
i^Ht 15] 

^114%H1 $1°]*], #71 ^IHaIs^ 

^S^E^H^ S.^-Aj-Hflolji, »g£^3- ^1-^S.^.^l^^ SM^^H, #71 ^ oloflol^-A] 
jL^r -f-5|-a33 ^-££1^^ 3-fAj-Bflolji ^l-g-SJE.ol]A^ ^r>olA o VEflol ^ 
^^-7H1^ MDF3 -5-^711^1^-^. 
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16] 

17] 

^112%H1 ^71 *fll^s^ a]jt^ 

3- S>xr ^^HH MDF^ ^-^7fl^^l. 

[3^8- 18] 

^ ^r^HH MDF^ 711^^1. 

19] 

^71 ^ll^^l-f-^ 

^-SKE.^^ i^-SL^IS.* ^ll^^S. #^*>JL, l£E2f ^.grcoflA^ #^§> 
^ 3* ^-^-S. *}^r oj^-f-A] ^^H^ MDF^ #^7fl^l^l. 
[3^8" 20] 

*D 12^-41 Sl^l, A o v 7l *)l2^H^ 1J Rr 

#sK£J=<^ f£ElA^ ^Bi^-f^ ^Aljr^ MFDS #3*>JI, ^S-JE-oIH^ 'S^^ 
71^ f^Allf MFDS #^*Rr ^-^^ ^ oj^^A] c^HH MDF^l 
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